Participation of endothelial cells and transformed mesangial cells in remodeling of glomerular capillary loops in Thy-1 nephritis.
The relationship between mesangial cells (MC) and endothelial cells (EC) in the remodeling of glomerular capillary loops was investigated in a rat model of anti-Thy-1 antibody (Ab)-induced glomerulonephritis. Immunohistochemical analysis showed that cells positive for alpha-smooth muscle actin (alpha-SMA) appeared in the mesangial stalks at day three, and had increased in number at day seven, after injection of Thy-1 Ab. Double staining for alpha-SMA and proliferating cell nuclear antigen (PCNA) showed that some MC expressing PCNA were negative for alpha-SMA at day three, but by day seven almost all PCNA-positive MC expressed alpha-SMA. Western blotting for alpha-SMA from isolated glomeruli was negative at day one after injection of Thy-1 Ab, but positive at day seven. Type III collagen appeared at day seven, followed by an increase of EC in the capillary loops, as determined by double immunofluorescent staining for rat endothelial cell antigen-1 (RECA-1) and type III collagen. RECA-1-positive cells increased rapidly in number after day seven and eventually showed the same distribution pattern as that in control rats. Both type I and type III collagens were expressed in the mesangial and the ballooning area of the glomerulus at day seven. Electron microscopy revealed that immature MC and EC forming small capillary lumina appeared in the enlarged mesangial area at day seven. In accordance with the increase of capillaries and the enlargement of the lumina, the number of MC and the amount of mesangial matrix decreased gradually, and most of the glomeruli returned to a normal structure by week 4. These data show that type I and type III collagen produced by transformed MC may be of benefit to proliferation of EC and remodeling of the capillary in Thy-1-induced nephritis.